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Montana, southwestern Utah, and northeastern Wisconsin, 
twenty inches; and in western Maine, northeastern Massa- 
chusetts, southern and central New Hampshire aud Vermont, 
west-central New Jersey, ceiitral and east-central New York, 
eastern Oregon, uortheastern South Dakota, north-cen tral 
Iowa, and east-central Arizona, ten incbes. In the Sierra 
Nevada Mountains the  railroads were blockaded for several 
days by snow, which drifted to a depth of eighteen to twenty- 
six feet, aud in some of the cauyons of Orinsby, Washoe, Lan- 
der, and Humboldt counties, Nevada, snow was reported 
packed in depths from twenty to over one hundred feet. 

Heavy and continuous rains caused destructive floods in 
California, Arizona, and southern Nevada. Rivers overflowed 
their banks, levees broke, and great damage w m  done to pub- 
lic, railroad, and private property. At Sacramento, ou the 
12th) the Sacramento River was higher than ever before re- 
ported at  that place. 

The severest RtOrmS of the month attended the passa,ge of a 
low pressure storm from northern Minnesota south of east to 
the middle Saint Lawrence valley and New Englaud during 
the 25th and 26th. Ou the night of the 25th heavy gales, with 

rain and snow, prevailed over the Lake region; on t81ie 26th 
heavy gales continued over the Lnke regiou and oii the At- 
lantic coast north of Hatteras, N. C. ; aud on the 27th high 
winds prevailed ou tlie New Englttlid coast. Over the middle 
and westeru Atlautic Ocean there !Viis an unusual prevalence 
of severe storms, while over and near tlie British Isles 
generally settled weather prevai led. 

An uuusual and remarkable feature for December was the 
numerous icebergs reported near the Banks of Newfoundlalid, 
where at  this seasou Arctic ice is rwely encountered. Naviga- 
tion generally closed for the season on Lake Michigan and 
Lake Superior, and navigation on the Missouri aud upper Mis- 
sissippi rivers was  interrupted b . ~  ice. Owing toan ice gorge 
above Dilveuport, Iowa, the stage of the water in tlie Missis- 
fiippi River a t  that place was the lowest ever noted. Damag- 
iug drought wa.3 reported in. Georgia, North Carolina, eastern 
Florida, eastern Mississippi, southeru Louisiana, and central 
Iowa. Well-defined auroral display8 were reported at  Fort 
Buford, N. Dak., on the 13th ; a t  Hartford, Couu., on the 16th; 
a t  Fort Buford, N. Dak., aiid Leaf River, Ill., on the 26th; and 
at  Fort Magiuuis, Mont., On the 27th. 
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ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 

The distribution of meau atmospheric pressure for Decem- 
ber, 1889, as determined from observations taken daily a t  8 a. m.  
and 8. p. m. (75th meridian time), is shown on chart ii by iso- 
bars. The difference betweeu the mean pressure for December 
obtained from observations taken twice daily at the hours 
named and that determiued from hourly observations, varied at 
the stations named below, as follows : At Boston, Mass., Nem 
York City, Philadelphia, Pa., Washington City, Savannali, 
Oa., Chicago, Ill., Saint Louis, Mo., and Denver, Colo., the 
mean of the 8 a. m. and 8 p. m. observations was higher by 
.014, . O N ,  .010, .009 .013, .001, .004, aud .002, respectively, 
thau tlie true mean pressure. 

For December, 1880, the mean pressure was highest over 
the south Atlantic and east, Gulf states and northern Frorida, 
where it rose itbobre 30.25, t h e  highest mean reading 30.28, 
beiug uoted a t  Augustit, Ga., and Jwksouville, Fia., re- 
spectirely. From this region uortliward and northwestward 
there was a gradual decrease in meau pressure to the northern 
border of the coiintr.y, where? the me;in values geuerally fell 
below 30.00 east of the one hundred and fifteeuth meridian, 
and where, on the extreme north Pacific coast, they were below 
29.S. From the lower valley of the Columbia River there 
w a  au increase in mean pressure southward to extreuio 
southern California, where the mean readings were above 
30.06. A mean reading of 29.93 at  Keeler, Cal., indicated a 
small area. of comparatively low meall pressure i n  southmesteru 
Nevada and the adjoiuing part of California. 

A comperisoii of the pressure chart for December, 1889, with 
that of the preceding month shows that there wm au increase 
in pressure east of' a line traced from Michigan southwestward 
to easteru Texas, and that west of this line there was a geueriil 
decrease in presaure. The most marked increase in  mem 
pressure occurred in the  south Atlantic and ea& Gulf states, 
where t h e  mean readings were more t l im .10 higher than for 
the preceding month, and the greatest decrease i n  meaii prass- 
Ure occurred over the eastern part of the middle plilteau region, 
where the mean values were more than 3 0  lower tlian for 
November, 1889. For November, 1889, the area of highest 
mea11 premure occupied an area extending from Colorado 
northward to southern Idaho, within wliicli the values rose 
above 30.26, and the mean pressnre wa8 lowest in- the lower 
Saint Lawrence valley and in north-centrd Ontario, where the 
readings were below 30.00. For t h e  current mouth tlie read- 
ings within the area of highest mean pressure oyer the south- 
eastern part of the country corresponded closely with the 

highest mean values of the imcediug month, noted over the 
middle plateau region ; while the lowest mean reading8 for 
December, 1889, noted 011 the north Pacific coast, were about 
.15 lower than the lowest mea! values for the preceding mouth, 
noted iu  Canada east of the eightieth meridian. 

The mean pressure for Decelnber, 1889, was above the uormal 
east of a line traced from the eastern extremity of Lake 
Superior southwestward to contra1 Texas, while to the west- 
ward of this line the mean 1)ressure was below the normal, 
except over the soutileaster1i 1)art of the southeru plateau re- 
gion. The greatest departlires above the uorwal pressure oc- 
curred along the Rotith Atlantic and Florida coasts, where they 
exceeded . lo, and the most marked departures below the normal 
pressure mere noted within an mea extending froin northern 
Nevada to and along the north hc i l lc  comt, where they were 
more than .15. The :ibnorml distribution of meau pressure 
for the mouth is referred to in counection with the unprece- 
denteclly high toinperature for December, 1889, over the couutry 
east of the Rocky Mountains, in a discussion wliicli appears 
riutler b"l'emper;tture of the air," in  this issue of the REVIEW. 

BAROMETRIC RANGES. 

Tlie monthly barometric I'ange? " 4  the several Signal Service 
stations are shown in the table of rnlscellaneous meteorological 
dah.  Tlie general rule, $0 which the monthly barometric 
ranges over the United States are fouud to conform, is that 
they iucrease with the latitude and decreafie slightly, tliougl~ 
somewhat irregularly, with increaSi11g lougitude. For Decein- 
ber, 1889, tlie monthly I'aWW W-3re greatest on the coast of 
extreme eastern New Endand,  wliere they exceeded 2.10, 
wheuce they (lecreased southward to less than .20 over southern 
Florida, westward to less than 1-10 in the upper lake region, 
and the more northern stations the upper Mississippi valley, 
whence they iucreased to more thall 1.30 in the Missouri Val- 
ley, tlience decreased to less than .70.0rer parts of the uorth- 
eastern slope of the Rocky MOnntalns, aud thence iucreased 
to more thau 1.20 uear the mouth of the Columbia River. Ou 
the Pacific coast the montl~ly ranges decreased from t h e  Co- 
Ininbia Valley southward to solltherli California, where theg 
were less thau .60. Along the Atlantic comt the extreme 
monthlg fringes varied from .18 at  Hey West, Fla., to 2.11 at  
JSastport, MA. ; Ibetween the eigW-second and uinety-secoud 
meridians, .31 at  Cedar Keys, Fla., to 1.29 a t  Manistee, Mich.; 
betweeu the Mississippi River and the Rocky Mountains, .6L 
at Browns\-ilk, Tex., to 1.31 at  Concordia, Kans.; in the 
Rocky Mountain and plateau regiolls, -40 at  Fort Grant, Ark., 
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to 1.01 at  W d l a  Walla, Wash.; on the Pacific coast, .43 a1 
San Diego, Cal., to 1.23 a t  Portland, Oregou. 

AREAS O F  HIGH PRESSUBE. 

Twelve :ireas of high pressuro have been traced, of which 
fire first appeared north of Montane or North Dakota; one 
was first located off the north Pacific coast; one OR the middlc 
Pacific coast; one off the south Pacific coast; one over the 
northern plateau region; one over the middle platoau region ; 
oiie on tho middle-eastern slope of tho Rocky Mountains; and 
one i n  the Missouri Valley. Tlio areits of high pressure which 
appeared in high latitudes generally moved south of east; 
those which mere first located i n  the middle latitudes, easterly; 
and those which apparently developed over tho more southern 
districts passed north of east. Tlie ureas generally reached 
the Atlantic coast north of the thirty-fifth parallel. Two areas 
of high prossure, one of which' first appeared off the middle 
Pacific coast, and the other over the middle plateau region. 
moved southward over the eastern part of the Gulf of Mexica 
after having advanced to the middle-oasteru states. 

1.-This area was central in Manitoba on the lst, wliere it 
remained, the pressure increasing, unt i l  the 2d; i t  passed oveI 
the Lake region on the 3d, over New England on tho 4th, and 
Nova Scotia on the 6th. The temperature fell 16O in Xortb 
Dakota on the ad, and from loo to 20° on the 3d from Minne- 
sota eastward to Maine and southward to Missouri. On the 
4th the cold wave extended from Naine to North Carolina, 
High northwest winds .prevailed over the Lalre region during 
the night of tho 2d. 

11.-The centre of this high area was over the Saskatchewan 
Valley on the  4th; i t  moved southeastward over Minnesota, 
Iowa, Indiana, Ohio, and roached the middle Atlantic coast 
on tho 7th ; i t  then moved northeastward to Nova Scotia. The 
teinporature fell 100 to 14O in the Saskatchewan Valley on the 
4th ; the fall in temperature extended to the Missouri Valley 
on the 6th ; there was asliglit fall in the Lake region and New 
England on the 6th, which extended over the middle Atlantic 
states on the 7th. The highest wind velocity reported was 
forty-oight miles per hour at  Nantucket, Mass., on the 6th. 

111.-This area passed from the SiiSkatCliewan Valloy north 
of tlio Litke region to the Gulf of Saint Lawrouce between the 
morning of the 8th and tho night of the 10th. The tomporil- 
ture fi l l  20° to 3 8 O  in the S;iskatcbewan country on the 8th ; 
the fall in temperature extended southward to Kansan, where 
the fall was 10° to Eo. On tlio 9th tliere W a s  it f'all of 10° to 14O 
i n  the Lake region, which extended tho lJWt day over New 
Englniid. This area, while accompanied by falls i n  tempera- 
ture of loo to 14O, was not of suficient illtelisity to reduce the 
temperature below the normal, except in  the extreme northwest. 

1V.-An areti of high barometer moved .ea.?twnrd from the 
Pilcific coast, and on the lOtli was highest In New Mexico and 
north of Montana. On tho 11th tlio pressure increased .60 of 
an inch in the Mississippi Valley and. .50 in Minnesota and 
Manitoba. On the 12th tho preswro 111. the northern part of 
the area decreased, and the centre of high pressure was over 
the south Atlantic states, where it rema!ned until the 14th. 
The advnnce of the high area to New Mexlco WHR accompanied 
by a slight fall in temperature from the Pacific coast to the 
MiRsouri Valley. On t h e  l l t h  the teniperaturo fell 20° to 2 6 O  i n  
Missouri and Arkansas and 12O to 20° in tlie lower lake region 
and tho  Ohio Valley. The fall in temperature on the Atlantic 
coast WRS slight. High northirest wiuds prevailed over the 
Lake region on the l l th ,  and on the New England and middle 
Atlnntic coasts on the 11th and 12th. 

V.-This area appeared in tlie Saskatchewan country on 
t4he 12tli, moved eastward to Manitoba on the  13th, and 
reached the Saint Lawrence Valley on the 14th. The temper- 
ature fell from Montana to Nebraska on the 12th. On the 
13th there was a fall of 180 to 26O in K ~ n ~ s s  and northern 
Missouri and of So to 120 iu  the Liike region. The cold wave 
reached the Atlantic coast on the 14th, the fall in temporature 
being 14O to 24O in New Engliind and the middle Atlantic 
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states, with high iiortlieast winds on tlie coast. The maximum 
velocities reported were thirty-four miles a t  Eastport, Me., 
forty-two miles at Block Island, R. I., and thirty-two milea 
per hour a t  New Pork City. 

VI.-An areit of high pressure moved eastward from tlie 
P;tcific coast ou the 13th, and on the  14th was central in 
Kinsas, and on the 15th passed from tho Ohio Valley to the 
Virginia coast. Tho temperature fell 12O to 20° in Kansas on 
the 14th; it had fallen 1 2 O  to 26O in the Ohio Valley on the  
morning of the lt i th,  and 14O to 2G0 in Virginia and North 
Carolina on the night of the same day. 

VI1.-This area was central in Idaho on the morning of the 
lGth and in northern Texas on the 17th. The temperature 
fell l G o  to 1 8 O  in tho Missouri V~lloy and 20° to 26O in Kan- 
sas and northern Texas 011 the 17th.  

VII1.-The night map of the 18th showed two areas of high 
barometer, one ceutral off the Pacific coast and the other 
north of Montana, separated by a trough of low pressure which 
extended from Idahd to New Mexico. Those two are&q, 
though part of the same wave of increasing pressure, remained 
separated uutil the morning of the 21st, when they joined in 
the lower lake region. The ccntro then moved to t h e  north- 
east, and was over the Gulf of Saint Lawrence on the 22d. 
The temperature fell 24O to 42O in North Dakota and northern 
Miuuesota on the 18th. The cold wave extended over the 
upper lake region, and southward to Missouri and Kansas on 
the 19th. It moved over the Ohio Valley ou the 20th, and 
reached the Atlantic coast on the 21st, the temperature falling 
la0 to 1 8 O  from Maine to Virginia. High northwest winds 
prevailed over the lower lake region on the 20th. 

1X.-This area was central on the California coast on the 
20th, in Kansas on the 21st, in the Ohio Valley on the 22d, on 
the North Carolina coast on the 23d, and then moved slowly 
Routhward to Florida, where i t  was central on the 26th. The 
morning map of the 23d showed a fall of 16O to 28O in the  Ohio 
Valley, and the night map of the same date a fall of 1 2 O  to 
20° in the middle Atlantic states. High northwest winds 
were reported from the lower lake region on tho  22d. 

X.-This area was central in Nebraska on the 26th and in 
KansaS on the 27th. Tlio temperature had fallen 12O to 24O in 
Nebr:islrn and South Dakota on tlie morning of the 2Gth, and 
16O to 30° in the lower lake rogioii and t he  Ohio Valley on tho 
morning of the 27tb, and loo to l G o  in New Euglaud and the 
middle Atlantic states for tho night of tho same date. The 
fa1 18 i 11 temperature accompnnied the recovery of pressuro that 
followed the passage of low area xiii, arid were not directly 
connected with the position of the centre of highest pressure. 

XI.-This area moved from the north Pacific coast, where it 
was central on the 28th, to the Missouri valley, and thonce 
eastward over tlie Lake regiou to Nova Scotia, where it was 
central 011 the 31st. Tlie cold wave accompanying it extended 
from Manitoba, where the temperature had fallen 44O on 
the morning of the 29th, southward to Missouri, where the 
temperature had fallen 22O to Y2O. It moved over the Lake 
region and Ohio Valley, causing R fall in temperature of 30° 
40 40° by the morning of the 38th. The night map of the 30th 
showed a fall of 20° to 30° in  the middle Atlantic states. On 
bho last day of tho month tliere WRY a fall of 12O to 20° in the 
south Atlantic states. 

AREAS O F  LOW PRESSURE. 

Fifteen 8rea.s of low pressure have been traced, nll of which 
mere first located east of the one-hundred and fifteenth meri- 
dian, and the low areas traced, with one exception, developed 
north of the fortieth parallel. The areas of low pressure traced 
for the current month numbered about five more than the 
average number traced for the corresponding month of t h e  
last sixteen rears ; they pursued abnormally northern paths; 
and but two low pressure areas paased off the Atlantio coast, 
qouth of the Canadian Maritime Provinces, one of which ad- 
vanced over New England and the other over New Jersey. 

The apparent connection between the unusual number and 
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course of areas of low pressure, and the unprecedentedly high 
temperature for December over the middle-eastern and south- 
eastern ,part of the country is referred to under "Temperature 
of the air." 

I.-This area was of slight intensity aud was not accom- 
panied by preeipitation. I t  p;issed from northern Minnesota 
to the Saint Lawrence Valley ou tlie 1st. The temperature 
rose in advance of the ceutre from 10' to 20'. 

11.-This low area developed in Nebraska during the n igh t  
of t h e  1st and was central in Iowa ou the moruing of tho 2d. 
It passed across the southern portion of the Lake region, and 
reached the Atlantic coast ou the morning of the 3d. Ritin and 
snow occurred over t h e  Lake region on the  2d; i t  continued in 
thelower lake region on the 3d, and exterided to southern 
New Englaud and t h e  northern portiou of the middle Atlantic 
states. The morning map of the 2d showed a decided rise in 
temperature over all dhtricts east of the Rocky Mountains, 
and ;t further rise occurred in the middle and south Atlantic 
states from the morning of the 2d to the morning of t h e  3d. 
High winds occurred over the lower lake region during the 
night of the 2d. 

111.-This area was first located north of Montanson the 
3d. It was central in North Dakota on the moriiing of the 
4th; northeast of Lake Superior on the morning of the 6th ; 
was in the Saint Lawrence Valley the night of the 6th; and 
passed over Nova Scotia on the Gth. I n  advance of the storm 
t h e  temperature rose 10' to 14' in Xorth and South Dakota 
and western Minnesota on the 3d. On the 4th the rise in 
temperature extended eastward over the Lake region and 
southward to Missouri and Kansas. General rains occurred 
in the upper Mississippi valley, aud snow iu the upper lake 
region. The area of general rain extended over the lower lake 
region to New England on the morning of the 5th. The tem- 
perature had risen 10' to 18' east of the Mississippi River, 
except in the south Atlantic states, the warm wave reaching 
these states on the 6th, when the temperstnre rose 8' to 16'. 

1V.-This area was central in the Saskatchewan Valley on 
the morning of the 7th. It moved eastward north of the Lake 
region to the Saint Lawrence Valley, where i t  was central on 
tho morning of $he 9th. Light rains occurred in t h e  upper 
Mississippi and Ohio valleys on the  7th, and general rains in 
tho lower lake region and New England on the 8th, followed 
by clearing weather in the lower lake region during the night 
of the 8th, and in New England ou the 9th. Brisk aud high 
winds in advance of t h e  storm mere reported from t h e  lakes 
and the New Englaud coast. The temperature rose in all dis- 
tricts east of the Rocky Mouutains on the 7th, and a still 
further rise of loo to 20° occurred over the Lake region and 
the New England and middle Atlantic states on the  8th, the 
temperature in these districts reaching a point 16' to 30' 
above the average for the month of December. 

V.-This disturbance was central in  Montana on the morn- 
ing of t h e  9th and in Iowa on the 10th. The centre reached 
the Saint Lawrence Valley on t h e  11th and passed off' to the 
northeast during the night. On the 9th light rains occurred 
in Missouri and Illinois, and the temperature rose in the Mis- 
souri and upper Mississippi valleys. During the 10th the 
rain-area extended eastward to include eastern New Pork and 
western Pennsylvania, and southward to Tennessee. On this 
date the warm wave extended over the Lake region and thence 
southward to Tennessee, the temperature being 10' to 30' above 
the normal on the 11th. Rain fell in tlie lower lake region 
and in the New England and middle Atlantic states, and the 
weather cleared in the upper lake region during the night of 
the 10th. The warm wave reached tlie Atlantic coast on the 
morning of the l l t h ,  the temperature ranging 1 3 O  to 19O above 
the normal from Florida to Maine. Brisk to high winds oc- 
curred over the Lake region on t h e  10th and l l t h ,  and on the 
New England and middle Atlantic coasts ou the 11th and 12th. 

VI.-This was a very slight depression that passed during 
the 12th from Iowa northeastward over the upper lake region. 
It caused light snow in iipper Michigan, and was preceded by 

~ ~~ 

a slight rise in temperature in tbe lower lake region, the Ohio 
Valley, Missouri, and Arkansas on the 12th, and in eastern 
New Pork and southern New England during night of the 12th. 

VU.-This low area was central in western Wyoming on the 
morning of the 13th, with a trough of l o r  pressure extendiug 
southeastward to Kansas. The changes duriug the day left it 
as a slight depression central in Missouri. The barometric 
gradient increased somewhat as i t  moved into the lower lake 
regiou and thence southeastward to the New Jersey coast, and 
caused high winds on the southe?l New England coast on the 
14th. Rain and snow OCcurred In the Lake region and snow 
in New Pork and New England on the 14th. During tho 
13th the temperature rose go 10' in the middle aud south 
Atlantic states aud in the Ohlo Yalley and Tennessee, and 
there was a further rise of 4' to 10' in  tho south Atlantic 
states, and a fall of 18' to 22' in the middle Atlantic and New 
England states on the 14th. 

VIIL-This depression wm Central in South Dakota on t h e  
16th. The ceutre was in nortllern Illinoi8 on the night of the  
16th, where i t  remained until the  night of the 17th. Rain fell 
in the Lake region on t h e  16th, and in New England and the 
middle Atlantic states O n  the 17th. The temperaturo rose 
dnring the 14th in North and South Dakota and h'ebraska; 
a further rim occurred in these states on the Gth,  and tho 
warm wave extended eastward Over the Lake region to New 
England and southward to Include Missouri and Kansas; on 
the 16th it was over Ne? England and the middle Atlantic 
states, the lower lake region, the Ohio Valley and Tennessee. 
The temperature continued to r1Se on the Atlantic coast during 
the 17th. 

1X.-This low area appeared central north of Montana on 
the night of the lvth, .a t  the Sa1m time low area viii was con- 
trnl in northern Illinois. The latter depression filled u p  dur- 
ing the night, but, with a Slight interruption, the warm wave 
which had started in advance of i t  wa continued arid in- 
creased by this low area (number k) on tlie 17th. The tem- 
perature rose in the Misspllrl Valley and the northwestern 
states and territories, and tl!e Mississippi Valley, and east- 
ward to New England O n  the following day, except ju Ohio, 
Indiana, aud western PennWlvaflia, where there had beon a 
slight fall iu temperature attending the filling up of depres- 
sion number viii. On the morning of the 19th tho tempera- 
ture in New England wm 16' to 20' above t h e  normal for the 
month. Raiu fell in tho Lake region and the New England 
and middle Atlantic states on the 18th. 

X.-This low area develol)ed from a trough of low pressure 
that extended from Montana southward to New Mexico on the 
night of the 18th. On tho morning of the 19th the centre was 
in Kansas, whence i t  moved to the northeastward, and on the 
morning of the 20th was central in the lowor lake region; it 
reached the Gulf of Saint Lawrence ou the 21st. Snow fell 
in  the Missouri and u p p  MlSslSBlPPi valleys on the  19tb, 
aud during the 90th the ram and Snow area extended over the 
Lake region to New Erlgland. High winds prevailed over the 
Lake region during the day, and On the New England coast 
during the night of the 20th. On the morning of the 18th a 
warm wave extended from North Dakota southward over Ne- 
braska, Kansas, and Texas; duriug the day i t  moved east- 
ward to the Mississippi Valley ; it reached the Atlantic coast 
on the 20tl1, the temperature on that day being 15O to 26O 
above the normal from Maine to North Carolina. 

XI.-This depression was Central in Montana 011 the 20th. 
Snow fell during the day in South Dakota, and the tempera- 
ture rose 10' to 30' in Minnesota aud North Dakota. The 
etorm-centre moved southward. to Kpsas, and thonce to the 
Lake region on the 2196, and fell In Illinois, and suow and 
rain in Wisconsin and Minnesota, and the warm wave extended 
orer the central valleys and the upper lake region. On tho 
22d the wurm wave reached thef Atlantic coast aud rain fell 
in the lower lake region, the Ohlo Valley, and the middle At- 
lantic aud New Englaud states, and high winds were reported 
from the Lake region and the north Atlantic coaat. 
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30th. There was-a general rise in temperature over the central 
valleys and the Lake region ou the 27tl1, m d  a further rise in 
the same districts ou the 28th. .The warm ware reached the. 

- __ - - - -- - _-- 
XI1.-This storm was central in Wyoming on the 23d; it 

moved eastward to southern Minnesota, thence northward to 
Lake Superior, aud thence eastward, reaching the Gulf of 
Sitint Lawrence on the 25th. The temperatiire rose 20° iu 
Wyoming and Colorado, and the warm wave extended to the 
Missouri Valley ou the 22d. Ou the 23d the rise i n  tempera- 
ture extended eastward to the Lake region aud Ohio valley. 
On the 24th high southeast to soutliwest winds, accompanied 
by rain, prevailed over the Lake region and the rain-area 
included the New England and middle Atiantic states. 

XLI1.-This storm was the most severe one of t h e  month. 
I t  appeared first in South Dakota as a depression of very 
moderate energy on the morning of the 25th. I t  moved very 
rapidly to the eastward, reaching the Saint Lawrence Valley 
tho next morning, with greatly increased energy. Heavy 
gales, with rain and snow, prevailed over the Lake region 
during the night of the 25th, and the rain-area extended over 
the New England aud middle Atlantic states and Ohio Val- 
ley. As the centre moved eastward to the Saint Lawrence 
Valley the depression deepened, and the barometric gradient 
in the rear of the storm became very stoep. Heavy north- 
west gales prevailed on the lakes and on the Atlantic coast 
from Maine to Virginia on the 2Gth, and on the Atlantic coast 
with decreased violence on the 27th. 

XIV.-This low area waa ceutral in northern Colorado on 
the 27th, and in Iowa on the 28th; it then moved northeast- 
ward over the Lake region to the Gulf of Saint Lawrence. 
Snow fell in Wyoruiug and Colorado on the 28th; the rain- 
area was over tho Lake rogion, New Euglaud, and tho Ohio 
Valley on the 29th, and extended Routhwestward to the  Gulf 
Statee. The rains iu t h e  east Gulf states continued on the 
30th, and extended into the middle Atlantic states. High 
northwest winds prorailed on the north Atlantic coast ou the 

mum wind velocity averaging thirty-five miles per hour, 

Atlantic coast on the 28th, and there was a further rise in 
temperature in  New England and the middle Atlantic states 
on the 29th. 

XV.-This area was central in Moutana on the night of the 
30th. On the night of the last day of the month it was ceutral 
in northeastern Colorado. Suow fell in Wyoming and Colo- 
rado on the 31st. A warm wave extended over North and 
South Dakota, Nebraska, and Kansas on the 30th ; on the 31st 
it was over the same districts, and l i d  extended ea.stward to 
the Lake region, and southward to the west Gulf states. 

Table i exhibits some of the principal features of the areas 
of high aud low pressure. I n  connection with the areas of 
high pressure it is shown t,hat they were first observed in the 
region bounded by the thirty-third and fifty-second parallels 
aud the ninety-eighth and one hundred and twenty-fifth 
meridian#, and last observed from the twenty-uinth to forty- 
eighth parallels and the sixty-third to oue hundred and first 
meridians; that their average duration' was 2.8 days; t h a t  
their average rate of progression was thirty-five miles per 
hour ; that the maximum abnormal rises iu pressure for twelve 
hours averaged .53 of an inch, which were accompanied by 
maximum abnormal falls in temperature of 1 9 O  for a corre- 
sponding period, and a maximum wind velocity averaging 
forty-one miles per hour. 

The data relating to areas of low pressure show that they 
were first observed in  the region bounded by the thirty-eighth 
and dfty-second parallels and the niuety-fifth and oiie huudred 
and thirteenth meridians, and last observed from the thirty- 
ninth to the fiftieth parallels and the sixty-first to the one 
hundred and Iirst meridians ; that their arorage duration was 
1.7 days; that the average rata of progression of the centres 
was forty-two miles per hour; that the maximum abnormal 
falls iu pressure in twelve hours averaged .42 of an inch, 
which were accompanied by maximum abnormal rises in 
temuerature of 17O for a corresuondinp ueriod. and a maxi: 
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The paths of the depressions that appeared oyer the north 
Atlantic: Oceiin during December, 1889, are shown on chart i 
These paths hare beeii cleterminetl from internatiorinl simul 
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I close of the month the pressure was high from the twentieth 
meridian south of the fiftieth parallel to the American coast. 

DEUEMBEB, 1889. 

NORTH ATLANTIC STORMS FOR DECEMBER, 1889 (pressure in inches and millintetres; wind-force by Beaufort scale). 

tarieous observations by captains of O C ~ H I I  steamships anc 
sailing vessels received through the co-operatian of the Hydrc 
graphic Office, Nary Department, and the ((New York Heralc 
Weitt.her Seryice.” 

Thirteen depressions IiiLve been traced for December, 1889 
the average number traced for the corresponding month of th 
last Rix years being 9.8. The greiitest, number of depression 
previously traced for December was tliirteen, i n  1887, aud th  
least number was seven, in 1884. Of the depressions traced fo 
the current month seven adranced east w:wd over or near New 
foundlaud ; one moved eastward off the middle Atlantic coast 
three first appeared over mid-ocean j and two apparently de 
veloped to the eastward of Bermuda. The average path of thc 
depressions .mas east-northeast until the fortieth meridian ma, 
reached when they ptssed iiorthward or northeastward beyonc 
t h e  region of observation. Over the western portion of thc 
ocean the severest storms of t h e  month occurred on the 6th 
when gales of hurriciine force and pressure falling below 29.6( 
(749) were reported east of Bermud;t, and on the 12th and 16th 
when gales of hurricane force and pressure falling to, or below 
29.00 (737) were reported over, arid near, the Banks of New 
fouudland. Over mid-ocean gales of hurricane force were re 
ported on the lst, 13th to 16t11, and 24th, and pressure falling 
below 28.80 (732) WM noted on the 16th. Over and near thc 
British Ides the pressure continued high until the 8 t h ;  WBI 
low from t h e  9th to 14th, falling to 29.02 (737) a t  Leith, Scot 
land, on the 10th ; was high from the 15th to 17th ; low from 
the 18th to 24th; and during the balance of the month con 
tinurd high, except on the 31st, when there was a marked de 
crease in  pressure. 

The movemeuts of areas of high pressure over the north At 
lautic Ocean during the month were as follows : On the 1st at  
area of high pressure extended from the Azores westward t c  
the American coast south of Nova Scotia. By the 2d this  area 
had apparently contracted to the westward and southward 
and by the 3d had disappeared by a decrease in pressure, 
During the 4th arid 5th the centre of an area of high prevsurt 
moved eastward o w r  New England and Nova Scotia and bj 
the 6th united with mi :wea of high pressure which occupied 
the ocean east of the thirtieth meridian on the preceding date. 
This area of high pressure continued nearly stationary during 
the 6th and 7th, on which latter date au area of high pressure 
moved off the south Atlantic mast, ant1 by the 8th these area$ 
had apparently united, and the pressure was high south of the 
fiftieth meridian from co:ist to coast. During the 9th aut1 10th 
the pressure decreased oyer the easteru part of the ocean, and 
the pressure continued high along the American coast until 
the l l t h ,  after which the western limit of the area coiitracted 
southeastward, and on the 12th the pressure mas  high over 
and near the Azores, and an area of high pressure which had 
advanced eastward over the Arnericaii continent wns central 
over the south Atlantic states, whence i t  gradually settled 
southward over the Gulf of Mexico by the night of the 14th. 
On the 16th an area of high pressure moved off the American 
coast and thence eastward, and united with an area of high 
pressure which occupied the ocean from the British Isles south- 
west to the Azores. During the 17th and 18th the pressure 
was high over the entire ocean fiouth of the fiftieth parallel, 
arid during t h e  19th and 20th the westeru l i m i t  ofthis area of 
high pressure contracted southeastward to the Azores. Dur- 
ing the 22d an area of high pressure moved eastward over the 
Canadian Maritime Provinces and thence advanced southeast 
to the Azores by the 23d, on which latter date an area of high 
pressure moved off t h e  middle and south Atlantic coasts, aud 
thence slowly eastward to the Azores by the 26th. During the 
29th an area of high pressure moved eastward over the Cana- 
dian Maritime Provinces and thence southeastward, aud at the 

The most notable December storms of tropical or sub-tropi- 
cal origin uoted in the MONTHLY WEATHER REVIEW for pre- 
ceding years occurred in 1887,. when three storms of marked 
strength appeared in that region. On December 1, 1887, a 
storm was central about lnldwaY between Bermuda and tho 
Windward Islands, whence it moved irregularly northward to 
the Banks of Newfoundlanc! by the 6tt1, attended by heavy 
gales. On the 4th a depression was central east of the Wind- 
ward Islauds, whence i t  Inoved flortheast and recurved to the 
northeastward north of the Wludward Islands on the 5th. 
This storm, together with the depression which preceded it,  
w a s  attended by a heavy “norther” over the West IndieR 
during the first four days Of the month, during which many 
vessels were wrecked. On the 4th during a violent gale, an 
immense wave stru‘ck the beach at  h racoa ,  Cuba, broke and 
flowed inland, destroying nearly three hundred houses and 
huts without, however, an attendant loss of life. Heary gales 
attended the passage of this delireusion over the ocean during 
the 6th aud 7th. From the 7th to 12th a depression was given 
a probable track westward OF‘er the Caribbean Sea. During 
the 7th and 8th a heavy “norther ” evidently occasioned by 
this  depression, swept Over the d e s t  Indies, causing much 
damage to shipping. ProbablS the most important t3torrn 
noted for December over the eastern north Atlantic Ocean 
and the British Isles occurred 1886. This storm was ceu- 
tral south of Nova Scotia on the 2d, and moved thence to the 
British Isles by the Sth, on which latter date it was central 
near Aberdeen, Scotland. The fall of the barometer over 
England was probably without. a. parallel in the history of 
that country, the barometric mlnmUm reported being 27.45 
(697) at Orme’s Head, and a reading of 27.48 (698) was noted 
at Liverpool. At Leitb, Scotland, the barometer fell with 
great rapidity during the day, roaching 27.65 (702) a t  19 hours 
30 minutes. This was reported as being by fiw the lowest 
barometer reading that OCcurred at  Leith siiice January 26, 
1884, on which date the lowest reading ever made at  that 
place, 27.45 (69T), was I.ecorded at 10 p. 111. 

Coniparetl with the corrwondillg month of the last six 
gears the mcather orer the uorth Atlantic during December, 
1889, mas unusually stormy Over the middle aud western parts 
)f tlie OCCRU, whero tlie storfns, although not equalling in se- 
rerity soine of the more notable December storms of preced- 
ng years, were of niore frcqllent ~ c ~ u r r e n c c  along the trans- . 
Atlaiitic steamship routes. No storms traversed the ocean 
?ram coast to was’t, which f?Ct may be attributed to tile ab- 
iormnlly high pressure which Prevailed over and near the 
British Isles, where tlie pressure was nearly two-tenths of an 
nch above the normal for the month, and whereby the storms 
were apparently deflected to the 11ortheastward between the 
,wentieth aud fortieth parallels. 

The following are brief descriptions of the depressions 
,raced for December, 1889 : 

1,-This depression was central Over mid-ocean on the lst,  
vith pressure below 29.40 (747) and strong to whole gales. 
3y the 2d t h i s  depression had advancod east-northeast to the 
weutieth meridian, witliout au appreciable l o s ~  of energy, 
ifter which i t  disappeared north of the region of observation. 

2,-This depression moved eastward over northern New- 
ouridlarid and on the 3d was central northeast of Newfound- 
and, with pressure below 29,20 (742) and strong to whole 
:ales. By the 4th the depres?lon.had moved northeast to t h e  
hirty-fifth meridian, after which It  passed north of the region 
If observation. 

3,-This depression appeared on the 4th Routh of the Banks 
Newfoundlaud, and had moved Slowly eastward by the Bth, 

ktended by fresh to strong gales, after which it probably re- 
urved westward and united with number 4 which had ad- 
,anted from the southward. 
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northeast to the thiitioth ineridinn, attended by fresh to stroug 
gales, after which it apparently passed north of the British Isles. 

U,-This depressiou was it continuatiou Of' low iirea s, which 

Q,-Thi8 deprossiou apparently developed east or southeast 
of Bermuda, where i t  was central on the 6th, with pressure 
below 29.50 (749) and gales of hurricane force ; moving north- 
northeast, the depression apparently uuited with number 6 
near Newfoundland after the 6th. 

&-This depression was a contiuuatiou of low area iii, which 
passed southeast over Nova Scoti;t cluring the 6th, and thence 
moved to the north of Newfoundlalid by tho 7t11, after which 
it disappeared north of tbe regioii of observation without ovi- 
dence of marked ouergy. 

&-This depression moved northeast over mid-ocean north 
of the fiftieth parallel during the 11th and 12th, with strong 
to whole gales, and pressure 29.00 (737) on the latter-named 
date, after which it moved north of tlie region of observation. 

7.-This depression was a continuation of low area v,  which 
was central over New Bruuswick the evening of t h e  11th. 
From the 12th to 15th the depression moved northeast to the 
thirtieth meridian, attended by pressure falling to, or below, 
29.00 (737) and g;iles of hurricane force. 

&-This depression wa8 a contiuuation of low area vii, which 
moved off the middle Atlantic coast during the 14th, and on 
the 15th the depression was central about midway between the 
Grand Banks and Bermuda. On this date gales of hurricane 
force were reported south of the Banks of Newfoundland, aftor 
which the centre of depression apparent!Y moved uortheast- 
ward, and number 9 was possibly ita cont!uuation. 

$),--This depression was central over mld-ocean north of the  
fiftieth parallel on the 16th, with reported barometer readings 
below 28.80 (732) and gales of hurricane force over a cousider- 
able area, after which i t  disappeared north of the region of' 
observation. While i t  is possible that this depression was a 
contiuuntiou of number 8, reports nt hand will uot permit the 
conuection of the paths. 

10,-This deprussion was central aortheast of Newfoundland 
on the 2Otl1, whence it had apparently :\dviinced from the 
Labrador coast. By the 21st the storin-centre had niovod east- 

. 

2&h.-N. i 7 O  111, W. 51° 21', lwge berg two hundred feet 

25tl1, 27th, and 30th. In the correspondiug month of 1882, 
1883, 1884, 1886, aud 1888 no Arctic ice was reported near 
Newfoundland and the Grand Banks ; in 1885 several iceberg8 
were observed off the Newfoundland coast during the latter 
part of the month, arid in 1887 a small  iceberg was reported 
in N. 4G0 101, W. 4 7 O  281, on the 2Gtti, and B small iceberg in 
N. 48O 201, W. 48O 401, on tlie 28th. This statemeut shows 
that since, and including, 1882 there hare been but two years 
in which Arctic ico has becu reported for Decouiber. The 
southward drift of numerous icebergs during December, 1889, 
was, therefore, an unusual ittid remarkable feature, and indi- 
cated abnormally high tomperature to the northward of New- 
foundland, whore at this season ice is usually mnssed and 
tixed along the coasts uiitil the higher temporature of spring 
CRUSCS a movement of the Arctic ice sheet aloug tho coasts 
and H breaking up of the masses of field ice, which as  de- 
tached bergs aud field ice drift southw:ird in the Arctic cur- 
rents, aided by the prevailing winds. 

The followiug positions of icebergs reported for December, 
1889, are shown 011 chart i by ruled shading: 

6th.-N. 48O 511, W. 46O 451,  berg two hundred feet long 
with two piniincles fifteen feet high, also several detached 
pieces; N. 4 8 O  28f, W. 47O 631, small berg; N. 47O 201, W. 
51O 201, medium sized berg about forty feet high. 

7th.-N. 4 8 O  44/, W. 49O 451, m a l l  berg twenty feet high. 
8th.-N. 47O 54', W. 4 8 O  13', large berg with two poaks; 

N. 48O 491, W. 4 7 O  511, small berg about tliirty-five feet 
high and about ono hundred and fifty feet long. 

12th.--N. 4So 211, W. 46O 201, one large berg; also N. 48O 
081, W. 4 7 O  101, one large borg and R few s t i d l  oues. 

13th.-N. 47O 471, W. 46O 581, iceberg about four hundred 
feet long. 

19tli.-N. 47O 141, W. 47O 211, large iceberg about one h u u -  
dred and twenty to oue liiindred and thirty feet liigli. 

22d.-N. 4Go 58', W. 48O 001, berg about fifty feet high. 
23d-S4th.--N. 4G0 3G1,  W. 4G0 S O / ,  large berg about one 

hundred feet high; N. 4 7 O  23/, W. 43O 45', large berg about 
sixtv feet Iiicli. 

I 

moved over the Canadian Maritime Pro\-lnces during the 21st. high; N. 4G0 48', W. sao 311, large berg about one huudred 

I ---T OCEAN ICE IN DECEMBER. 

which moved eastward over the Saiut IJawreuce Vnlley rind 
Nova Scotia during the 2(ith, witli pressilre ftrlling below 38.50 
(732). On the morning of tho 27th the depression was central 
near Cape Breton Id;ind, Gulf of' Saint Lawrence, witli 
pressure fiilling to 28.76 (730) at Sydney. mcl stroug to whole 

Tlie icebergs noted for the current month far exceeded in 
number those reported for any December dllring the last seveu 
years. I n  Doceinl)er, 1889, they were encountarod most fre- 
quently along the iiortheast edge of the k u k s  of Newfound- 
land, where they mere observed on the Gt!l to Sth, 12th, 13th, 
19th, 22d to 24tli, 27tli, 29th, and 30tI1, wlille off' the southeast 
oxtremitg of Newfoundlnnd they were 1'el)orted on tlie Gth, 
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Newfouiidland fog was reportod on four dates; between the 
fifty-fifth aud sixty-fifth meridians on four dates; and west of 
the sixty-fifth moridiau 011 three dates. Compared with the 
correaponding month of the last two p a r s  the dates of occur- 
rence of fog iiear the Graud Banks wore eight less than the 
average ; west of the fifty-fifth meridian tlio dates of occurrence 
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of fog about corresponded in number with t h e  average of t h e  
last two years. Over and near the  Grand Banks fog was re- 
ported on the loth, with high barometer and winds mostly 
from the southeitat; and on t h e  19th, 20th, and 27th, with t h e  
advaiice or passage to the iiorthward of areas of low pressure. 
Betweeii the fiftx-fifth and fifty-sixth meridians fog was re- 
ported 011 the loth, with high barometer and variable winds; 
and ou the 19th, 20tt1, and 30th with the passage of areas of 
low pressure tothe northward. West of thesixty-fifth meridian 
fog way reported on the 9th and 19th, with are= of low press- 
ure central in the Saint LnwrenceValley, and on the loth, with 
high pressure and variable winds. Very dense fog prevailed 

at New Pork City, Philadelphia, and Baltimore from t h e  18th 
to 20th. At  New Pork City, on the 20th, there were maiiy 
collisions in the North and East riverp; accidents on the ele- 
vated railroads aud on the brldge; ocean steamers coulcl not  
leave their docks, and no vessels entered port. At  Phila- 
delphia, navigation was almost; suspended on the Delaware 
River and in the Bay. At  Baltimore, navigation was greatly 
interfered wi th  ; vessels were obliged to auchor, and t h e  de- 
tention of vessels caufied a loss of thousands of dollars. On 
these dates unsettled weather and rain prevailed, attending 
the passage of areas of low Pressure over the Lake region and 
the Saint Lawrence Valley. 

TEMPERATURE OF THE ATR 

I 
Above normal. 

Cairo I11 andMomphis, Tenn ...... 17.2 
DCB nlroin’b, IOWS. ................... 15.6 
Ban Antonio, Tex .................... 13.0 
L nchburgh, Va.. .................... 11.6 
Cieyenne, Wyo ...................... 8.5 

The distribution of mean temperature over the United States 
and Canada for December, 1889, is exhibited on chart ii by 
clotted isotherms. In  the table of miscellaneous meteorological 
tl;ita the monthly mean temperature and the departure from 
the normal are given for regular stations of the Signal Ser- 
vice. T h e  dgures opposite the names of the geographical dis- 
tricts in the columns for mean temperature and departure from 
the normal show, respectively, t h e  averages for the several 
districts. The normal for any district may be found by adding 
t h e  departure to the current mean when the departure is below 
the normal and subtracting when above. The monthly mean 
temperature for regular stations of the Signal Service repre- 
seuts the mean of the maximum and minimum temperatures. 

For December, 1889, the mean temperature was highest over 
extreme southern Florida and in the lower Rio Grande valley, 
where i t  was  above 70°. On t h e  Atlantic coast south of 
Savannah, Ga., along the east Gulf coast, over Louisiana, 
southwestern Arkansas, and a greater part of the eastern half 
of Texas the mean values were above 60°. The mean tempor- 
ature Sor the month was above 50° south of a line traced 
irregularly westward from southeastern Virginia to extreme 
northern Texas, and thence southwestward to sduth-central 
New Mexico;. i t  was also above BO0 south of a line traced from 
southeastern Arizona northwestward to Sau Francisco, Cal. 
The mean temperature waq lowest in northern North Dakota, 
northeastern Montana, and in the British Possessions to the 
northward, where i t  fell below loo. The mean valiies were 
below 20° in tho Saint Lawrence Valley east of the sei-euty- 
second meridian, in northern and extreme western Ontario, 
and north of a line traced from the north shore of Lake Su- 
perior Routh of west to southern North Dakota, and thence 
north of west to the region north of extreme western Montana. 
The mean readings were also below 20° within a limited area 
in extreme west-central Montana. The mean temperature was 
below 30° in the upper Saint Lawrence valley, in  norther^ 
New England, extreme northern New York, in the upper lake 
region north of the forty-fifth parallel, and north of’ a line 
traced thence westward to southwestern South Dakota, thence 
northwest to central Montana, thence southward to central 
Utah, thence northwestward to west-central Idaho, thence 
southwest to extreme northeastern California, and thence 
irregularly northward to north-central Washington. The mean 
readings were also below 40° within a limited area in south- 
central Colorado. 

The mean temperature for December, 1889, was abore the 
normal, except in the Pacific coast states, western Montana, 
northern Idaho, and western Nevada. Sacramento, Cal., was 
the only Signal Service station on the Pacidc coast where the 
mean temperature was above tlie normal, and t h e  excess a t  
that place was but OO.5. The most marked departures above 
the normal temperature occurred within an area embracing the 
lower Ohio valley and Tennessee, Arkansas, Missouri, and 
Iowa, where they generally exceeded 16O, the greatest excess, 
17O.2, being reported at  Cairo, Ill., and Memphis, Tenn. Along 

. 

Eolow normal. 

Olympia, Wash ...................... 4p4 
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Red Bhf,’C*I ....................... 3. z 

expressed in degrees, Fahrenheit). 
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